The hydrophobic residues phenylalanine 184 and leucine 187 in the type-1 parathyroid hormone (PTH) receptor functionally interact with the amino-terminal portion of PTH-(1-34).
Recent mutagenesis and cross-linking studies suggest that three regions of the PTH-1 receptor play important roles in ligand interaction: (i) the extreme NH(2)-terminal region, (ii) the juxtamembrane base of the amino-terminal extracellular domain, and (iii) the third extracellular loop. In this report, we analyzed the second of these segments in the rat PTH-1 receptor (residues 182-190) and its role in functional interaction with short PTH fragment analogs. Twenty-eight singly substituted PTH-1 receptors were transiently transfected into COS-7 cells and shown to be fully expressed by surface antibody binding analysis. Alanine-scanning analysis identified Phe(184), Arg(186), Leu(187), and Ile(190) as important determinants of maximum binding of (125)I-labeled bovine PTH-(1-34) and (125)I-labeled bovine PTH-(3-34) and determinants of responsiveness to the NH(2)-terminal analog, PTH-(1-14) in cAMP stimulation assays. Alanine mutations at these four sites augmented the ability of the COOH-terminal peptide [Glu(22), Trp(23)]PTHrP-(15-36) to inhibit the cAMP response induced by PTH-(1-34). At Phe(184) and Leu(187), hydrophobic substitutions (e.g. Ile, Met, or Leu) preserved PTH-(1-34)-mediated cAMP signaling potency, whereas hydrophilic substitutions (e.g. Asp, Glu, Lys, or Arg) weakened this response by 20-fold or more, as compared with the unsubstituted receptor's response. The results suggest that hydrophobicity at positions occupied by Phe(184) and Leu(187) in the PTH-1 receptor plays an important role in determining functional interaction with the 3-14 portion of PTH.